We conducted descriptive observations of 5 individuals with developmental disabilities and severe problem behavior while they interacted with their caregivers in either simulated environments (an inpatient hospital facility) or in their homes. The focus of the study was on caregiver reprimands and child problem behavior. Thus, we compared the frequency of problem behavior that immediately preceded a caregiver reprimand to that immediately following a caregiver reprimand, and the results showed that the frequency of problem behavior decreased following a reprimand. It is possible that caregiver reprimands are negatively reinforced by the momentary attenuation of problem behavior, and the implications for long-and short-term effects on caregiver behavior are discussed.
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Several studies have shown that the integrity with which caregivers implement treatment may initially be acceptable but often decreases over time (e.g., Mortenson & Witt, 1998; Noell et al., 2000) . Allen and Warzak (2000) proposed a functional analysis of the variables that maintain parental nonadherence. The authors listed several possible reasons for treatment nonadherence, including the complexity of the intervention, inadequate training, and weak rule following on the part of the caregiver. The authors also discuss the possibility of competing environmental contingencies such as increases in child problem behavior immediately after implementation of the intervention. The general notion is that a child's behavior may influence the probability that caregivers will implement the intervention as prescribed. Thus, the effects of child behavior on caregiver behavior would have important implications for treatment implementation in the natural environment.
Previous studies have has examined the effects of child behavior on adult behavior. For example Stevens-Long (1973) instructed caregivers to respond to videotaped sequences of an overactive, underactive, or average child. The caregivers then selected a method of discipline for each child. The author found that overactive children were disciplined more severely than average or underactive children. Several additional studies have found that adults are less likely to attend to problem behavior maintained by escape from demands and more likely to attend to problem behavior maintained by attention (e.g., Carr, Taylor, & Robinson, 1991; Taylor & Carr, 1992; Taylor & Romanczyk, 1994) . For instance, Taylor and Carr observed adult interactions with normal children (NP group) and children with both attention-seeking (AS group) and social avoidance problem behavior (SA group). The authors found that adults were less likely to attend to individuals in the SA group compared to both the NP and AS groups. In addition, adults were more likely to attend to the AS group than the NP group. In a similar study, Carr et al. observed adults who were instructed to teach pairs of children that consisted 1 child who was reported to engage in problem behavior and one who did not. Children with a history of engaging in problem behavior were more likely to do so following the presentation of a task command than were children who did not engage in problem behavior. In addition, adults were less likely to deliver task commands to the child who engaged in problem behavior than the child who did not. Presumably, commands presented to children with problem behavior produced aversive outcomes (the child engaged in problem behavior) for the caregiver.
An examination of the effects of child behavior on caregiver behavior is important because caregiver behavior may be sensitive to changes in child behavior as either punishment or reinforcement. However, an experimental analysis of this relation would require the systematic manipulation of child behavior as the independent variable, which may be impractical. Therefore, descriptive analyses may provide a starting point for examining relations between caregiver and child behavior. Descriptive analyses typically involve direct observations of participants and caregivers during naturalistic conditions. During descriptive analyses, observers record the frequency or duration of specific events and the behavior of the participant and their caregivers (Bijou, Peterson, & Ault, 1968) . Such analyses permit an examination of behavior and environmental events in the natural environment. This type of analysis has primarily been used to identify potential reinforcers for problem behavior such as stereotypy (e.g., Mace & Belfiore, 1990; Tang, Kennedy, Koppekin, & Caruso, 2002) , bizarre speech (Mace & Lalli, 1991) , and selfinjury (e.g., Lerman & Iwata, 1993; Maurice & Trudel, 1982) , among others.
For example, Thompson and Iwata (2001) evaluated descriptive analysis data to determine whether staff presented attention, escape, and access to materials following problem behavior that occurred in a state residential facility. Vollmer, Borrero, Wright, Van Camp, and Lalli (2001) analyzed the extent to which the same events were presented contingent on problem behavior by comparing both conditional (the probability of an event given problem behavior) and background (the probability of an event independent of problem behavior) probabilities of these caregiver responses. Both Thompson and Iwata and Vollmer et al. observed caregiver behavior that might contribute to the development and maintenance of severe behavior problems. However, contingencies that influenced these problematic caregiver responses were not analyzed.
Typically, then, descriptive analyses have primarily been used to examine the potential function of child (or client) behavior with respect to environmental events such as socially mediated consequences provided by a caregiver. However, some researchers have used descriptive observations to evaluate a caregiver's behavior. Thomas, Presland, Grant, and Glynn (1978) and White (1975) conducted in-class observations of teachers and recorded the natural rates of the teachers' verbal approval and disapproval statements. Both studies compared approving to disapproving statements and found that the rates of teacher disapproval were higher than the rates of teacher approval. In addition, Thomas et al. examined the correlation between teacher approval or disapproval and students' on-task behavior. The authors reported a positive correlation between teacher approval and students' on-task behavior and a negative correlation between teacher disapproval and students' on-task behavior. Atwater and Morris (1988) conducted descriptive analyses of teachers' instructions and children's compliance in the classroom. Observers recorded different forms of teacher instructions across a variety of settings. Results showed little correlation between type of instruction and student compliance.
Descriptive analyses similar to those described above may be useful in identifying naturally occurring events that are associated with caregiver behavior. Effective interventions for severe problem behavior necessarily require a change in caregiver behavior. Presumably, caregiver behavior can be changed most effectively if we understand its maintaining variables. Although many forms of caregiver behavior are of interest to behavior analysts, we began by targeting reprimands for problem behavior. Descriptive data suggest that caregiver attention is the most common naturally occurring consequence for problem behavior (e.g., Thompson & Iwata, 2000; Vollmer et al., 2001) , and caregiver reprimands appear to be one very common form of attention for problem behavior (Maurice & Trudel, 1982) . Because caregiver reprimands often serve as positive reinforcement for problem behavior (e.g., , caregivers are typically instructed to refrain from reprimanding problem behavior and to provide differential consequences for appropriate responses (e.g., Budd, Greene, & Baer, 1976; Marcus, Swanson, & Vollmer, 2001) . Despite this training, many caregivers continue to reprimand problem behavior.
The purpose of the present study was to use descriptive observations to identify the frequency of child problem behavior surrounding caregiver reprimands. This analysis may provide a starting point to detect possible contingencies that affect the occurrence of reprimands in the natural environment. For example, if child problem behavior temporarily decreases following caregiver reprimands, the behavior of reprimanding may be negatively reinforced by the momentary attenuation of problem behavior.
METHOD

Participants
Participants were 5 caregiver-child dyads. Child participants had been referred for the assessment and treatment of severe problem behavior. The caregivers included a mother, father, siblings, or some combination.
Walsh was a 7-year-old boy who had been diagnosed with mild mental retardation and a seizure disorder. His primary target behavior included aggression, which consisted of hitting, kicking, and spitting on others; and disruption, which consisted of throwing and banging objects. Walsh's caregivers were his adoptive mother and father.
Antoine was an 8-year-old boy who had been diagnosed with mild mental retardation. His primary target behavior included aggression, which consisted of hitting and kicking others; and disruption, which consisted of climbing on furniture and throwing and banging objects. Antoine's caregiver was his mother.
Alice was a 14-year-old girl who had been diagnosed with childhood disintegrative disorder. Her primary target behavior included aggression, which consisted of hitting and kicking others; and disruption, which consisted of throwing objects. Alice's caregivers were her mother, father, and older brother.
Greg was an 8-year-old boy who had been diagnosed with mild mental retardation and autism. His primary target behavior was disruption, which consisted of screaming, elopement (leaving a room and entering an unsupervised area), and throwing objects. Greg's caregivers included his mother, father, and two older brothers.
Mario was a 16-year-old boy who had been diagnosed with moderate mental retardation. His primary target behavior was elopement (leaving a room and entering an unsupervised area). Mario's caregivers were his mother and father.
Observations were conducted in an inpatient hospital facility for Walsh, Alice, Greg, Mario, and their families. Rooms resembled living areas and were equipped with couches, tables, chairs, and various play items. Antoine's and his mother's observations were conducted in various locations throughout their home. To our knowledge, caregivers had no previous training in implementing behavioral interventions.
Descriptive Analysis
Descriptive analyses were conducted once per week for all participants using methods described by Vollmer et al. (2001) . Each observation lasted 10 to 30 min. Both nonscripted and scripted observations were conducted. In nonscripted observations, caregivers and participants were escorted into a room, and caregivers were instructed to interact with the participants as they would in the home and to respond as if they were not being observed. Data were collected on three potential reinforcers (attention, escape from demands, and access to tangible items). At times, caregivers seemed to avoid particular situations (e.g. self-care). When this happened repeatedly, experimenters instructed caregivers to interact with the children with scripted antecedent events, but they were given no instructions about consequences. For example, a therapist might say, ''Show me what happens when you ask Walsh to make the bed.'' For the purposes of this study, we were only interested in caregiver reprimands and the events surrounding those reprimands. Data describing other relations observed during the descriptive analysis were used for either clinical purposes or for additional research (Borrero, Vollmer, Borrero, & Bourret, in press ). The total observation time for Walsh, Antoine, Alice, Greg, and Mario was 7 hr, 11 hr, 10 hr, 12 hr, and 27 hr, respectively.
Observers were graduate and undergraduate students who had three consecutive interobserver agreement scores of greater than 90% with trained observers. Observers in the hospital setting were seated behind a one-way mirror or at a table in the room. Observers in the home setting were seated as unobtrusively as possible in various locations in the home. Observers used handheld or laptop computers that recorded real-time data on a variety of environmental and behavioral events. However, for the purpose of this study, only child problem behavior and caregiver reprimands were entered into the data analysis. It was possible for other parental behavior to precede or follow problem behavior during the descriptive observations. For example, problem behavior occasionally was followed by both a reprimand and restriction of toys. However, such events combined with reprimands were rare in these observations. Reprimands were considered to be a specific type of caregiver attention. Reprimands were defined as disapproving statements directed toward the child that were presented with exclamatory intonation and taut facial expressions. Some examples would be ''Get down from there!'' and ''No, don't hit your sister!'' Observers recorded reprimands as a frequency measure. Therefore, the reprimand ''Stop hitting your sister!'' appeared as one discrete instance in the data stream.
Interobserver Agreement
Two observers simultaneously and independently collected data on child problem behavior (e.g., aggression) and caregiver reprimands. Each observation was divided into 10-s bins, and the number of observed responses was scored for each bin. For each bin, the smaller number of observed responses was divided by the larger number of observed responses. The results were then averaged across the entire session. Interobserver agreement was assessed on 50%, 87%, 50%, 40%, and 67% of the sessions for Walsh, Antoine, Alice, Greg, and Mario, respectively. Agreement for Walsh's aggression and disruption averaged 97%; agreement for his caregivers' reprimands averaged 94%. Agreement for Antoine's aggression and disruption averaged 93%; agreement for his caregiver's reprimand averaged 96%. Agreement for Alice's aggression and disruption averaged 98%; agreement for her caregivers' reprimands averaged 98%. Agreement for Greg's disruption averaged 98%; agreement for his caregivers' reprimands averaged 96%. Agreement for Mario's elopement averaged 98%; agreement for his caregivers' reprimands averaged 96%.
Data Analysis
Descriptive analysis data streams were analyzed by calculating the frequency of problem behavior within 10 s before and 10 s after a reprimand. The 10-s window was selected because it allowed us to identify immediate changes in problem behavior both before and after a reprimand. Also, other time windows were analyzed and similar results were obtained. The total instances of problem behavior that occurred within 10 s before a reprimand were summed for the entire observation period. In addition, the total instances of problem behavior that occurred within 10 s after a reprimand were summed for the entire observation period. Figure 1 displays an example of the data analysis. First, we identified the time at which a reprimand occurred. In this example, the reprimand occurs at Second 11. Next, each instance of problem behavior that occurred within 10 s before and 10 s after the reprimand was identified and totaled. In the example, there are three instances of problem behavior from Seconds 1 to 10 and one instance of problem behavior from Seconds 12 to 21. These steps were repeated for each instance of reprimands. Each reprimand and all instances of problem behavior that occurred before the reprimand and after the reprimand were summed for the entire observation period. Reprimands that had no problem behavior within the 10-s interval before or after were not included. For example, if a reprimand occurred at Second 11 but no problem behavior occurred in the 10-s window before or after the reprimand, the instance was omitted from the analysis (this rarely happened).
Prior descriptive analysis research has attempted to detect possible contingencies of reinforcement via a comparison of the conditional probability of some event given a response versus the unconditional probability of that event in the context of a relevant establishing operation (EO). For example, one might explore the conditional probability of escape from demands given Figure 1 . Example of data analysis depicting instances of problem behavior that occurred before and after a reprimand.
problem behavior in comparison to the unconditional probability of escape. In that example, demands are the EO for escape as reinforcement. In the case of the current analysis, child problem behavior is the possible EO, establishing escape or offset of problem behavior as reinforcement. We compared two conditional probabilities: the conditional probability of problem behavior within 10 s of an initial instance of problem behavior (Conditional Probability 1) and the same probability when an intervening reprimand occurred (Conditional Probability 2). If the conditional probability of problem behavior given an intervening reprimand is lower, a possible negative contingency exists between reprimands and problem behavior. Table 1 displays the total instances of reprimands and contiguous problem behavior that occurred before and after a reprimand for each participant. The modal instances of problem behavior for Walsh, Alice, Greg, and Mario were one instance of problem behavior before the reprimand and zero instances after. For Antoine, the modal instances of problem behavior were three instances before the reprimand and one instance after.
RESULTS
The data from each descriptive analysis were first analyzed to examine the overall distribution of problem behavior in relation to reprimands throughout the entire observation period. Figure 2 (top) shows that the mean instances of problem behavior that occurred within 10 s before the reprimand was higher than the mean instances of problem behavior occurring within 10 s after the reprimand for each participant. Data were also analyzed to examine withinobservation patterns of responding. Figure 2 (bottom) displays the percentage of reprimands that were associated with an increase, decrease, or no change in problem behavior. No change resulted when the instances of problem behavior before a reprimand equaled the instances of problem behavior after a reprimand. The majority of reprimands resulted in a decrease in problem behavior for all participants (M 5 71%, range, 58% to 85%). Figure 3 shows the frequency distribution of problem behavior within 10 s before and 30 s after all instances of reprimands combined for each participant. The time window for the frequency distribution analysis was extended to 30 s to identify response patterns in problem behavior over longer periods. In these graphs, the reprimand occurs at Second 0, and the total problem behavior that occurred in each second is summed over the descriptive analysis. For example, for Walsh, 21 instances of problem behavior occurred 1 s before the reprimand across all reprimands. These results show that most problem behavior occurred 1 to 2 s before a reprimand. In addition, the frequency of problem behavior was reduced immediately following a reprimand. Figure 4 shows the results of the conditional probability comparison. For 4 of 5 participants, the conditional probability of problem behavior within 10 s of an initial instance of problem behavior given an intervening reprimand (Conditional Probability 2) was lower than the conditional probability of problem behavior within 10 s of an initial instance of problem behavior (Conditional Probability 1). The exception was Alice, for whom the two probabilities were roughly equal.
DISCUSSION
Data from descriptive observations of 5 participants and their caregivers were analyzed to identify relations between reprimands and child problem behavior. For all participants, reprimands were correlated with at least a temporary decrease in problem behavior. To the extent that the children's problem behavior was aversive to these caregivers, the reductions that immediately followed the reprimands could have yielded a negative reinforcement effect. No such effect was established here, given the limitations of descriptive research, but the results show that the social environment was arranged in a way that would very likely yield negative reinforcement of reprimanding.
Additional examinations of relations between child problem behavior and corresponding caregiver behavior could enhance training for caregivers. For example, a common target of training is reducing caregiver attention directed to problem behavior. Reprimands are a form of attention, and they are almost always directed to problem behavior. Although in form they may seem to serve a punitive function, in fact they may serve a reinforcing one (e.g., . The results here potentially reveal a source of reinforcement for reprimanding that may not always be taken into account in caregiver training. Specifically, reprimands were associated with reductions in problem behavior, which presumably is the fundamental purpose of their use. Thus, absent specific training that employs a more rule-governed or experiential approach (videotapes, data displays, role playing, etc.) to reducing reprimands, they may remain prepotent in the caregiver repertoire.
Directly relevant to these points is consideration of why child problem behavior decreased following reprimands. One possibility is that reprimands are a reinforcer (Iwata, Dorsey, Slifer, Bauman, & Richman, 1982 and the temporary reduction is a postreinforcement pause. A second possibility is that reprimands are punishers (Van Houten, Nau, MacKenzieKeating, Sameoto, & Colavecchia, 1982) . A third possibility is that reprimands have no effect and problem behavior decreases coincidentally. Whether research that more definitively determines why decreased problem behavior often follows reprimands could assist in reductions in their use is unknown. The fact remains, however, that the reductions in problem behavior are potentially powerful sources of negative reinforcement for reprimanding.
There are some limitations of this study that can be addressed in future research. For example, an experimental analysis of reprimands and problem behavior was not included. Thus, it is not possible to determine the function of reprimands (e.g., whether they served as reinforcement or punishment for problem behavior) or of the decreases in problem behavior (e.g., whether they served as reinforcement for reprimands). Future studies could conduct functional analyses of caregiver reprimands by using role-playing or computersimulated programs. For example, Loeber (1971) presented a videotape of a child engaging in self-injury to nursing staff. The nursing staff was instructed to press buttons to signify implementation of a treatment at certain points in the tape. The procedure permitted assessment of accuracy of treatment implementation across a variety of conditions. A similar arrangement could be used with caregivers to test the reduction, maintenance, or increase in problem behavior on an analogue operant response, such as button pressing. Also, because attaining sufficient control of child behavior to allow an experimental analysis of caregiver behavior relevant to the behavior or caregiver training involving the behavior can be difficult, a potentially effective alternative is to use role playing.
Another limitation is that the analysis focused on only one potential influence on caregiver reprimands: child problem behavior. Yet reprimands may be sensitive to numerous environmental factors. For example, it is possible that caregiver reprimands receive approval from spouses or other family members. Conversely, reluctance to reprimand problem behavior may result in disapproval (e.g., ''You can't just sit there and let him get away with that!''). In addition, only one form of caregiver behavior-reprimanding-was evaluated. It is probable that other caregiver behaviors, such as instruction delivery, task termination, delivery of materials, and other forms of attention, are also sensitive to changes in frequency of child problem behavior.
Therefore, future studies should analyze descriptive data with respect to other variables and response forms. Although there is a vast literature that has analyzed the influence of contingencies employed by caregivers on the behavior of children with whom they work, the literature on the contingencies that affect caregiver behavior is scant. Yet caregivers are fundamentally responsible for delivering effective treatment, and thus it seems crucial to inaugurate a vigorous line of investigation into variables that may help or interfere with treatment. The research here has suggested but one-the potential effect of reduced problem behavior on increased use of reprimands-and even it awaits a functional analysis. Needed are additional batches of descriptive data pertaining to other variables that influence caregiver behavior (e.g., various EOs, level and amount of training, etc.), caregiver variables that are influenced by child behavior (e.g., rate and quality of treatment delivery), and analyses that identify the potential functions of these variables. Behavior analysts have advanced the care of children by extending knowledge of environmental influences on child behavior. They could advance the care of children even further by employing behavior-analytic methods to extend knowledge of environmental influences on the behavior of their caregivers.
